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Fig. 7 
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POSITION SENSOR FOR TRANSMISSION 
TYPE OPTICAL DEFLECTOR AND 

APPARATUS FOR CORRECTING SCANNING 
POSITION OF SCANNING OPTICAL 

SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an optical transmission 
def lector in Which light is de?ected by a prism Which is 
mechanically driven via electromagnetic operation, and in 
particular it relates to a position sensor for detecting the 
position thereof. The present invention also relates to an 
optical scanner and a correction apparatus for correcting the 
scanning position in the sub-scanning direction. 

This application is related to the commonly assigned 
application ?led on Jun. 16, 1998, (attorney’s docket 
No.P16463), entitled “TRANSMISSION TYPE OPTICAL 
DEFLECTOR”, the disclosure of Which is expressly incor 
porated by reference herein. 

2. Description of the Related Art 
In a knoWn optical de?ector in Which an optical element 

is mechanically driven to de?ect light, a mirror Which is 
adapted to de?ect light is reciprocally moved or the mirror 
is rotated. A galvano mirror is one of the typical ?rst type in 
Which the mirror is reciprocally moved. A polygonal mirror 
is another Way of providing an optical de?ector in Which the 
mirror is rotated. In theory, a transmission de?ector can be 
realiZed, for example, by employment of a Wedge-shaped 
prism in place of the galvano mirror. HoWever, in practice, 
since the Wedge-shaped prism is heavier than the planar 
mirror and the position of the center of gravity of the prism 
varies depending on the shape thereof, oscillation tends to 
occur due to a Weight imbalance, thus leading to dif?culty in 
realiZing a precise and high-speed optical de?ector. 

To this end, the assignee of the present application has 
proposed a precise and fast-driven optical transmission 
de?ector using a prism (Japanese Patent Application No. 
9-159932). In the proposed optical transmission de?ector, 
the thick portion of the transmission prism is partly cut aWay 
so that the position of the center of gravity of the transmis 
sion prism is located on the avis about Which the transmis 
sion prism sWings. 

In conventional optical scanners Which have been Widely 
used in a laser printer, etc., the laser beam emitted from a 
laser source and modulated in accordance With draWing data 
(printing data) is made incident upon the polygonal mirror 
(optical de?ector) and is moved in the main scanning 
direction. The scanning laser beam is made incident upon a 
photosensitive body Which is moved in the sub-scanning 
direction perpendicular to the main scanning direction 
through an f6 lens. The photosensitive body is made of, for 
example, a photosensitive drum or a photosensitive sheet. 

In conventional optical scanners, positional deviation of 
the laser beam on the photosensitive body in the sub 
scanning direction tends to occur due to an irregularity in the 
movement of the photosensitive body or a slim inclination of 
the re?ection surfaces of the polygonal mirror, etc., thus 
leading to a deteriorated printing quality. The correction of 
the scanning position in the sub-scanning direction is carried 
out by the re?ection type optical de?ector, such as a galvano 
mirror. HoWever, in the related art in Which the re?ection 
type correction system has been only employed, freedom of 
design is restricted and the siZe of the optical scanner is 
increased. 
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SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
position sensor for a transmission type optical de?ector that 
uses a prism, Which can detect the position of the transmis 
sion prism. 

Another object of the present invention is to provide a 
scanning position correcting apparatus for a transmission 
type optical de?ector, Which can correct the scanning posi 
tion in the sub-scanning direction 

Still another object of the present invention is to provide 
a scanning position correcting apparatus in Which chromatic 
aberrations can be compensated. 
According to an aspect of the present invention, there is 

provided a position sensor for a transmission type optical 
de?ector, including: a prism holder supported by a yoke 
member to rotate about a principal axis through an elastic 
member; a Wedge-shaped transmission prism provided on 
the prism holder to transmit and refract light; a coil and a 
permanent magnet Which are provided on the prism holder 
and the yoke member, respectively, to produce a rotational 
motion of the prism holder in the forWard and reverse 
directions about the principal axis via electromagnetic 
operation; a re?ection layer Which is coated on a surface of 
the Wedge-shaped transmission prism other than the trans 
mission portion thereof through Which the light can pass; a 
light emitter for emitting collimated light onto the re?ection 
layer; and an incident position detector for receiving the 
light re?ected by the re?ection layer and detecting the 
incident position of the light thereon. 

Preferably, the re?ection layer is formed on the thinner 
portion of the Wedge-shaped transmission prism. 

Preferably, the Wedge-shaped transmission prism is partly 
cut aWay at the thicker portion thereof so that the center of 
gravity of the Wedge-shaped transmission prism is substan 
tially the same as the principal axis in Which the principal 
axis appears as a point and the Wedge-shaped transmission 
prism appears as a Wedge-shape in section, and the re?ection 
layer is formed on an incident or emission surface of the 
thinner portion of the Wedge-shaped transmission prism that 
is opposed to the cut-aWay portion 

Preferably, the light emitter includes a laser diode and a 
collimating lens Which collimates the laser light emitted 
from the laser diode and Wherein the incident position 
detector includes a condenser lens and an optical position 
detector. 

According to another aspect of the present invention, 
there is provided a scanning position correcting apparatus 
for an optical scanning system, including: a laser source 
Whose output is modi?ed in accordance With draWing data; 
an optical de?ector (e.g , polygonal mirror)) Which moves 
the laser light emitted from the laser source in a main 
scanning direction; a photosensitive body Which is driven in 
a sub-scanning direction perpendicular to the main scanning 
direction and Which receives the laser light moved in the 
main scanning direction: a pair of Wedge-shaped transmis 
sion prisms provided in a light path betWeen the laser source 
and the optical de?ector, the Wedge-shaped transmission 
prisms having a Wedge shape in section in the sub-scanning 
direction and are oriented in opposite directions, one of the 
Wedge-shaped transmission prisms is stationary and the 
other Wedge-shaped transmission prism is rotatable about a 
principle axis perpendicular to the sub-scanning direction; 
and an electromagnetic drive device Which rotates the rotat 
able transmission prism about the principle axis. 

In an embodiment of this aspect of the present invention, 
the electromagnetic drive device includes: a yoke member; 
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a prism holder Which is supported by the yoke member to 
rotate about the principal axis through an elastic member 
and on Which the rotatable transmission prism is provided 
and; a coil and a permanent magnet provided on the prism 
is holder and the yoke member, respectively, to produce 
rotational motion of the prism holder in the forWard and 
reverse directions about the principal axis via electromag 
netic operation. The stationary transmission prism is secured 
to the yoke member or a member integral thereWith. 

Preferably, the rotatable transmission prism is partly cut 
aWay at the thicker portion thereof so that the center of 
gravity of the rotatable transmission prism is substantially 
the same as the principal axis thereof in Which the principal 
axis appears as a point and the rotatable transmission prism 
appears as a Wedge-shape in section. 

Preferably, the electromagnetic drive device drives the 
rotatable transmission prism in accordance With data on the 
irregular movement of the photosensitive body. 

Preferably, the optical de?ector includes a polygonal 
mirror and Wherein the electromagnetic drive device drives 
the rotatable transmission prism in accordance With incli 
nation data of the re?ection surfaces of the polygonal mirror. 

Preferably, the stationary transmission prism and the 
rotatable transmission prism have substantially the same 
Wedge shape 

The present disclosure relates to subject matter contained 
in Japanese Patent Applications Nos. 9-193861 (?led on Jul. 
18, 1997) and 9-195851 (?led on Jul. 22, 1997) Which are 
expressly incorporated herein by reference in their entireties 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will be described beloW in detail With 
reference to the accompanying draWings, in Which; 

FIG. 1 is a front elevational vieW of a scanning position 
correcting apparatus in an optical scanner and a position 
sensor for a transmission type optical de?ector according to 
an embodiment of the present invention; 

FIG. 2 is a plan vieW of FIG. 1; 
FIG. 3 a sectional vieW taken along the line III—III in 

FIG. 1; 
FIG. 4 is a sectional vieW taken along the line IV—IV in 

FIG. 1; 
FIG. 5 is an exploded perspective vieW of an electromag 

netic drive unit for a scanning position correcting apparatus 
(transmission type optical de?ector) shoWn in FIG. 1; 

FIG. 6 is an exploded perspective vieW of a prism holder 
of an apparatus shoWn in FIG. 5; 

FIG. 7 is an exploded perspective vieW of a composite 
leaf spring body (elastic member) Which supports a prism is 
holder shoWn in FIG. 6; 

FIG. 8 is an exploded perspective vieW of a coupling for 
connecting a composite leaf spring body shoWn in FIG. 7; 

FIG. 9 is an end vieW of a coupling for a leaf spring, 
shoWn FIG. 8; 

FIG. 10 is an explanatory perspective vieW of a composite 
lea spring body shoWn in FIG. 7, in an assembled state; 

FIG. 11 is a block diagram of a control system for a 
scanning position correcting apparatus in an optical scanner 
and a transmission type optical de?ector having a position 
sensor, according to an embodiment of the present inven 
tion; 

FIG. 12 is a perspective vieW of a multiple beam optical 
scanner in Which a scanning position correcting apparatus 
and a position sensor for a transmission type optical de?ec 
tor , are provided, according to an embodiment of the present 

invention; 

10 

15 

20 

25 

30 

35 

40 

45 

55 

60 

65 

4 
FIG. 13 is a plan vieW of FIG. 12; 
FIG. 14 is a sectional vieW taken along the line XIV— 

XIV in FIG. 13; 
FIG. 15 is a plan vieW of an optical system of an apparatus 

shoWn in FIG. 12; and, 
FIG. 16 a schematic vieW of a light path of a stationary 

transmission prism and a movable transmission prism. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

An optical scanner to Which at scanning position correc 
tion apparatus and a position sensor according to the present 
invention are applied Will be described beloW With reference 
to FIGS. 12 through 15. 
The illustrated embodiment is applied to a multiple beam 

scanner in Which eight laser beams are moved at one time, 
that is, eight scanning beams are formed in one scanning 
operation. In the folloWing discussion, the “main scanning 
direction” refers to a scanning direction of the scanning 
beams and the “sub-scanning direction” refers to a direction 
perpendicular to the main scanning direction. 

The optical scanner is comprised of a scanning optical 
system provided in a casing 1 in the form of a substantially 
rectangular parallelepiped, as shoWn in FIG. 12. The upper 
opening of the casing 1 is closed by an upper lid 2 When the 
scanner is in use. 

A light source 100 for the scanning system is composed 
of eight laser blocks 310a through 310h mounted to a 
support plate 300, semiconductor lasers 101 through 108 
mounted to the respective laser blocks, coupling lenses (not 
shoWn) through Which the laser beams emitted from the 
semiconductor lasers are made incident upon respective 
optical ?bers 121 through 128 of silica glass, and a ?ber 
alignment block 130 on Which the eight optical ?bers are 
held and aligned at the output ends thereof to form eight 
point light sources, as shoWn in FIGS. 13 through 15. The 
optical ?bers 121 through 128 are held at their input ends by 
?ber holders 319a through 319k secured to the laser blocks 
310a through 310h. 

The divergent light emitted from the ?ber alignment block 
130 of the light source 100 is collimated by a collimating 
lens 140 Which is held by a cylindrical collimating lens 
holder 340 and is made incident upon a half mirror 144 
Which constitutes a beam splitter through a slit 142. The light 
is partly transmitted through the half mirror 144 to provide 
monitor light and is partly re?ected as principal light by the 
half mirror 144. The transmittance of the half mirror 144 is 
in the range of 5 to 10% on average for P-polariZed light and 
S-polariZed light. 
The monitor light transmitted through the half mirror 144 

is made incident upon an APC (Automatic PoWer Control) 
signal detector 150 Which constitutes a light detection means 
and a light correction means of a light intensity control 
apparatus. The APC signal detector 150 is comprised of a 
condenser lens 151 Which converges the transmission light, 
a polariZation beam splitter 153 Which splits the transmis 
sion light into tWo orthogonal polariZed light components, 
an APC ?rst light receiving element 155 Which detects 
optical energy of one of the polariZed light components, and 
an APC second light receiving element 157 Which detects 
optical energy of the other polariZed light component. The 
output signal of the APC signal detector 150 is used for a 
feedback control of the outputs of the semiconductor lasers 
101 through 108. 
The principal light re?ected by the half mirror 144 is 

transmitted through an electromagnetically driven transmis 
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sion de?ector 60 having a rotatable transmission prism 61 
and a stationary transmission prism 62 and is thereafter 
converged onto a mirror surface of a polygonal mirror 180 
or in the vicinity thereof by a cylindrical lens 170 having 
positive poWer only in the sub-scanning direction to form a 
line image. The rotatable transmission prism 61 of the 
transmission de?ector 60 is rotated about an axis perpen 
dicular to the optical axis to correct a positional deviation of 
the beam spot on the surface to be scanned in the sub 
scanning direction, due to an irregular rotation of the pho 
tosensitive drum, etc. The angular position of the rotatable 
transmission prism 61 is detected by a position sensor Which 
Will be discussed hereinafter. The cylindrical lens 170 is held 
by a cylindrical lens holder 361 (FIG. 12) and is composed 
of tWo lens elements 171 and 173 Which have respectively 
positive poWer and negative poWer in the sub-scanning 
direction, as shoWn in FIG. 13. 

As may be seen in FIG. 14, the polygonal mirror 180 is 
driven to rotate in the clockWise direction as indicated by an 
arroW in FIG. 15 by a polygonal mirror motor 371 secured 
to the casing 1. The polygonal mirror 180 is isolated from 
the air outside by a polygonal mirror cover 373 in the form 
of a cup having a hole 3736 Which de?nes a light path and 
Which is covered by a glass cover 375, as shoWn in FIG. 12, 
so that no WhiZZing sound be produced by the current of air 
caused by the rotation of the polygonal mirror 180 or no 
mirror surface can be damaged by foreign matter such as 
dust Which Would otherWise collide With the mirror surface. 

The light transmitted through the cylindrical lens 170 is 
transmitted through the glass cover 375; is re?ected and 
de?ected by the polygonal mirror 180; and is emitted outside 
again through the glass cover 375. A sensor block 376 
including a polygonal mirror sensor (index sensor, not 
shoWn) to detect a mark M provided on the upper surface of 
the polygonal mirror 180 is provided above the polygonal 
mirror cover 373. The index sensor generates, for example, 
one pulse for one rotation of the polygonal mirror 180. 

The re?ection surfaces of the polygonal mirror 180 may 
have, for example, surface error in the main scanning 
direction, caused during the production process In general, 
the amount of the surface error is not identical for all the 
re?ection surfaces. To this end, the amount of the surface 
error of each re?ection surface is measured and stored in 
advance, so that it is possible to correct the beam position or 
light intensity depending on the inherent error amount of 
each re?ection surface by identifying the re?ection surface 
Which is being used, based on the output of the sensor. 

The light re?ected by the polygonal mirror 180 is trans 
mitted through an f6 lens 190 Which forms an image forming 
optical system and is re?ected by a re?ection mirror 200 as 
shoWn in FIGS. 13 and 14 toWard the photosensitive drum 
210 to form eight beam spots thereon. The beam spots are 
simultaneously moved in accordance With the rotation of the 
polygonal mirror 180 to form eight scanning beams, so that 
the photosensitive drum 210 can be scanned With the eight 
scanning beams in one scanning operation. The f6 lens 190 
includes ?rst, second, third and fourth lens elements 191, 
193, 195 and 197. 

The photosensitive drum 210 is rotated in the direction R 
in synchroniZation With the movement of the scanning beam 
spots to form an electrostatic latent image on the photosen 
sitive drum 210. The latent image is transferred onto a paper 
(not shoWn) via electrophotography per se knoWn 

In FIGS. 12 through 15, the axis “a” is parallel With the 
optical axis of the f6 lens 190, and the axes “b” and “c” are 
orthogonal to each other in a plane perpendicular to the axis 
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6 
“a”. The axis “b” extends in the main scanning direction and 
the axis “c” extends in the sub-scanning direction in the light 
path betWeen the polygonal mirror 180 and the re?ection 
mirror 200. 
The light transmitted through the f6 lens 190 is detected 

by a synchroniZation signal detecting optical system 220 for 
each scanning operation via each re?ection. surfaces of the 
polygonal mirror prior to reaching the draWing area. The 
synchroniZation signal detecting optical system 220 com 
posed of a ?rst mirror 221 Which is arranged in the light path 
betWeen the fourth lens 197 of the f6 lens 190 and the 
re?ection mirror 200 to re?ect the light before the draWing 
area, second and third mirrors 223 and 225 Which succes 
sively re?ect the light re?ected by the ?rst mirror 221, and 
a light receiving element 230 Which receives the light 
re?ected by the third mirror 225. The light receiving element 
230 is disposed at a position optically equivalent to the 
photosensitive drum 210. The eight scanning beams are 
successively incident upon the light receiving element 230 
in accordance With the scanning operation, so that the light 
receiving element 230 generates eight pulses for one scan 
ning operation. Upon detection of the pulses, image data for 
one line is transferred to the driver Which drives the semi 
conductor laser corresponding to the pulses, so that the 
image is recorded after the lapse of a predetermined time 
from the detection of the pulses. 
The casing 1 is provided With a draWing opening 11 

through Which the light re?ected by the re?ection mirror 200 
passes. The draWing opening 11 is covered by a glass cover 
201. 

FIG. 1 through 10 shoW the transmission de?ector 60 
having a position sensor, used in the scanning apparatus 
mentioned above. 

In FIGS. 1 through 4, a yoke member (base member) 10 
made of a magnetic material is provided With a cylindrical 
portion 10C in Which a cylindrical prism holder 12 holds the 
rotatable transmission prism 61 secured thereto. 
The prism holder 12 is elastically supported to rotate 

about a sWing axis (principal axis or Z-axis) through an 
elastic member 22 Which connects the cylindrical portion 
10C and the prism holder 12. The principal axis Z extends 
perpendicularly to the light path extending from the half 
mirror 144 to the polygonal mirror 180. 
The rotatable transmission prism 61 supported by the 

prism holder 12 has a uniform cross section of Wedge-shape 
in the sub-scanning direction and the thickness thereof is 
increased toWard the upper end. The Wedge-shaped prism 61 
is non-circular in a front elevational vieW. Namely, the prism 
61 is obtained by cutting aWay an upper part of a circular 
prism, along a cutting line 61‘. The position of the cutting 
line 61‘, is determined such that the center of gravity X of the 
Wedge-shaped prism 61 is identical to the principal axis Z. 
Namely, the Wedge-shaped prism 61 Which is non-circular in 
the front elevational vieW has the center of gravity X Which 
is located on the principal axis Z Which extends in the lateral 
direction thereof in the front elevation. In a section in Which 
the principal axis Z is represented by a point and the prism 
61 exhibits a Wedge shape, the center of gravity X is located 
on the principal axis Z. The cutting line 61‘ of the prism 61 
extends in parallel With the principal axis Z. 
The stationary transmission prism 62 is secured to the 

cover member 14 integral With the yoke member 10. As can 
be seen in FIGS. 3 and 16, the stationary transmission prism 
62 has the same Wedge shape as the rotatable transmission 
prism 61. The apex portion of the Wedge shaped prism 62 is 
oriented in the direction opposite to the apex portion of the 
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prism 61. Namely, the thickness of the stationary transmis 
sion prism 62 is increased toward the loWer end thereof in 
the sub-scanning direction. When the laser light is transmit 
ted through the identical Wedge-shaped prisms 61 and 62 of 
the same material (refractive index) that are oriented in 
opposite directions, the chromatic aberration caused in the 
?rst prism is canceled by the second prism, and hence the 
transmission de?ector 60 is free from chromatic aberration. 

The prism holder 12 is provided on the outer peripheral 
surface thereof With a pair of independent coils 12C and 12D 
secured thereto. The identical coils 12C and 12D are sym 
metrically arranged on opposite sides of a plane perpendicu 
lar to the center aXis of the coils and including the Z-aXis. 

The yoke member 10 is provided, on the inner surface of 
the cylindrical portion 10C thereof, With a pair of split 
permanent magnets 18 and 20 secured thereto, each con 
sisting of a pair of semi-circular (semi-annular) magnet 
segments. The front and rear permanent magnets 18 and 20 
are arranged on opposite sides of a plane perpendicular to 
the center aXis of the coils and including the Z-aXis, corre 
sponding to the coils 12C and 12D. A pair of permanent 
magnet segments 18 are secured to the yoke member 10 
through the magnet holder 16 and have opposite polarities. 
LikeWise, a pair of permanent magnet segments 20 have 
opposite polarities. Namely, one of the magnet segments 18 
or 20 possesses a south polarity (S-polarity) at the inner 
peripheral side and a north polarity (N-polarity) at the outer 
peripheral side. The other magnet segment 18 or 20 pos 
sesses a north polarity (N-polarity) at the inner peripheral, 
side and a south polarity (S-polarity) at the outer peripheral 
side. Also, the polarities of the front and rear permanent 
magnets 18 and 20 that are located on opposite sides of the 
plane perpendicular to the center aXis of the coils 12C and 
12D and including the Z-aXis are opposite to each other. 

With the polarity distribution of the permanent magnets as 
mentioned above, the prism holder 12 is rotated about the 
aXis Z in the forWard or reverse direction, When electric 
current is given to the coils 12C and 12D in opposite 
directions. When the rotation of the prism holder 12 about 
the aXis Z occurs, the light L incident upon and refracted by 
the rotatable transmission prism 61 is de?ected in accor 
dance With the rotational angle thereof. Since the center of 
gravity X of the rotatable transmission prism 61 is located on 
the principal aXis Z, there is no energy loss produced by the 
rotation of the prism holder 12. Moreover, there is no Weight 
imbalance With respect to the center of rotation, and hence 
no oscillation due to Weight imbalance occurs. 
Consequently, the prism holder can be precisely driven at 
high speed. 

In addition to the foregoing, if the electric current passes 
in the coils 12C and 12D in opposite directions, mutual 
inductance of the coils can be reduced. Furthermore, since 
the polarities of the permanent magnets 18 and 20 are 
opposite, so that When the electric current ?oWs in the coils 
12C and 12D in opposite directions, the rotational force in 
the same direction is produced in the prism holder 12, the 
magnetic circuit constituted by the permanent magnets 18 
and 20 and the yoke member 10 tends not to be saturated. 
Consequently, it is possible to make the yoke member 10 
(cylindrical portion 10C) thinner. 

The position sensor is adapted to detect the angular 
displacement of the rotatable transmission prism 61 caused 
by the rotation of the prism holder 12. The rotatable trans 
mission prism 61 is provided With a re?ection layer R 
(hatched in FIG. 1) coated on the surface of the thinner 
portion of the prism 61 located out of (beloW) the effective 
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8 
area (laser transmission area) S. The casing 50 integral With 
the yoke member 10 is provided With a light emitter 51 
Which obliquely emits the laser beam onto the re?ection 
layer R and an incident position detector 55 Which receives 
the laser beam emitted from the light emitter and re?ected by 
the re?ection layer R. The emitter 51 is composed of a laser 
diode 52 and a collimating lens 53 Which collimates the laser 
beam emitted from the laser diode 52. The incident position 
detector 55 is composed of a condenser lens 56 Which 
condenses the laser beams re?ected by the re?ection layer R 
and a PSD (Position Sensing Device) 57 Which receives the 
re?ected light. 
The emitter 51 and the position detector 55 are placed so 

that the laser beam emitted from the laser diode 52 is 
re?ected by the re?ection layer R of the rotatable transmis 
sion prism 61 and made incident upon the PSD 57. The 
incident position upon the PSD 57 at Which the light is 
incident thereupon When no electric current ?oWs in the 
coils 12C and 12D corresponds to the reference position of 
the rotatable transmission prism 61. If the electric current 
passes in the coils 12C and 12D in opposite directions to 
rotate the prism holder 12, and accordingly the rotatable 
transmission prism 61 about the aXis Z, the incident position 
upon the PSD 57 varies. The change in the incident position 
is represented by a change in the output of the PSD 57. 
Therefore, it is possible to prevent the quality deterioration 
due to the irregular rotation of the photosensitive drum 210 
by feeding back the output of the PSD 57, for example, to 
the control system of the rotational movement of the pho 
tosensitive drum 210. 

Note that in the embodiment, re?ection layer R is on the 
incident surface of the rotatable transmission prism 61, 
hoWever, the re?ection layer R could also be provided on the 
emission surface. 

FIG. 11 shoWs the controller of the optical scanner having 
the transmission de?ector 60 Which has been discussed 
above With reference to FIGS. 12 through 15. The casing 1 
houses therein the elements discussed above With reference 
to FIGS. 12 through 15. The light transmitted through the 
transmission de?ector 60; re?ected by the polygonal mirror 
180; transmitted through the f6 lens 190; and re?ected by the 
re?ection mirror 200 is made incident upon the photosen 
sitive drum 210. The polygonal mirror motor 371 for the 
polygonal mirror 180 is provided With the sensor block 376 
having the indeX sensor Which generates one pulse (Hsync 
signal) for each rotation of the polygonal mirror 180, as 
mentioned above. The amount of inclination of each mirror 
surface of the polygonal mirror 180 is measured and stored 
in advance in a memory 63 as inclination data for each 
mirror surface. Consequently, the actual amount of inclina 
tion of the mirror surface of the polygonal mirror 180 Which 
is being used for scanning is calculated and output based on 
the stored inclination data and the Hsync signal. Thus, the 
mirror correction value (of the polygonal mirror) is obtained. 
The angular position of the photosensitive drum 210 is 

detected by an encoder 64 Whose output signal is supplied 
together With the Writing position signal (draWing signal) 
output from a printer controller 65, to a prism position 
correction value calculating device 66. The prism position 
correction value calculating device 66 calculates the correc 
tion value (angular displacement) of the rotatable transmis 
sion prism 61. Thus, the drum correction value (of the 
photosensitive drum) is obtained. 
A prism position controller 67 controls the amount of 

electric current passing in the coils 12C and 12D in accor 
dance With the mirror correction value and the drum. cor 
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rection value and supplies a drive signal to the electromag 
netically driven transmission de?ector 60. Simultaneously, 
the prism position controller 67 receives a position signal of 
the prism Which makes the light emitted from the emitter 51 
and re?ected by the re?ection layer R of the rotatable 
transmission prism 61 incident upon the incident position 
detector 55. OWing to the closed control loop, the angle of 
the rotatable transmission prism 61 is controlled to move the 
scanning beams in the sub-scanning direction if there is a 
slight irregularity of the rotational movement of the photo 
sensitive drum 210. 

Note that the position correction value in the sub-scanning 
direction on the photosensitive drum 210 by the rotatable 
transmission prism 61 is approximately 1 pm and the sWing 
angle of the scanning beam is in the range of 0.1 to a feW 
seconds. Thus, in the case of a multi-color printing in Which 
the printing quality is considerably is in?uenced by a slight 
irregularity in the rotational movement (slight positional 
deviation) of the photosensitive drum 210, the in?uence can 
be restricted. Since the emitter 51 illuminates the rotatable 
transmission prism 61 With the laser beams collimated by 
the collimating lens 53, the angular position of the rotatable 
transmission prism 61 can be correctly detected even if the 
movement of the rotatable transmission prism 61 other than 
the rotation, for eXample translation, occurs. Consequently, 
due to the synergistic effect With the PSD 57 provided in the 
incident position detector 55, high resolution and response 
can be obtained. 

The detail of the transmission de?ector 60 Which drives 
the rotatable transmission prism 61 Will be discussed beloW 
With reference to FIGS. 5 through 10. 

The base member 10 is composed of a bed 10A and an 
upright frame portion 10B integral With the bed 10A. The 
base member 10 functions as a mount Which can be used 
When it is incorporated in an optical system. The frame 
member 10B is an annular member Which de?nes a circular 
opening 10C. The prism holder 12 Which is in the form of 
a short cylinder is disposed Within the circular opening 10C 
of the annular frame member 10B (i.e., Within the cylindrical 
portion) and is supported by the frame portion 10B through 
the elastic member 22. 

Asubstantially rectangular cover 14 can be attached to the 
front end of the base member 10. The cover 14 is provided 
With a circular opening 14A at the center portion thereof. 
The transmission prism 62 is secured to the circular opening 
14A. A permanent magnet holder 16 can be attached to the 
rear end of the base member 10. The holder 16 is composed 
of a holder body 16A in the form of a short cylinder and a 
pair of mount plates 16B Which eXtend in the radial direction 
from the holder body 16A. Apair of split permanent magnets 
18 and 20 Which are provided on opposite sides of a plane 
including the aXis Z and perpendicular to the center aXis of 
the coils 12C and 12D are disposed in the holder body 16A. 
The polarity distribution of the permanent magnets 18 and 
20 is the same as that shoWn in FIG. 3. Namely, one of the 
magnet segments 18 or 20 possesses a south polarity 
(S-polarity) at the inner peripheral side and a north polarity 
(N-polarity) at the outer peripheral side. The other magnet 
segment 18 or 20 possesses a north polarity (N-polarity) at 
the inner peripheral side and a south polarity (S-polarity) at 
the outer peripheral side. Also, the polarities of the front and 
rear permanent magnets 18 and 20 are opposite to each 
other. 

The mount plates 16B are adapted to mount the magnet 
holder 16 to the frame 10B of the base member 10. Upon 
mounting the magnet holder 16, the holder body 16A is 
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10 
received in the circular opening 10C of the frame member 10 
to surround the permanent magnets 18 and 20, each con 
sisting of a pair of magnet segments. The cover 14 and the 
holder 16 are preferably made of the same material as the 
base member 10. 

Looking at FIG. 6 Which shoWs an exploded perspective 
vieW of the prism holder 12, the prism holder 12 is provided 
With a de?ector holding element 12A in the form of a short 
cylinder and the rotatable transmission prism 61 provided in 
the holding element 12A. 
As shoWn in FIG. 6, the holding element 12A constitutes 

a center polygonal ?ange portion 12A1 and collars 12A2 
and 12A3 Which project from the opposite ends of the center 
?ange portion 12A1. The prism holder 12 is also provided 
With coils 12C and 12D attached to the collars 12A2 and 
12A3 of the holder member 12A. The coils 12C and 12D in 
Which electric currents can ?oW independently cooperate 
With the permanent magnets 18 and 20 and serve as a drive 
means for driving the prism holder 12. The coils 12C and 
12D Which are annular in FIG. 6 can be made of conductors 
Wound in the form of a ring. No poWer supply lead for coils 
12C and 12D is shoWn in the draWings. 
The prism holder 12 is also provided With leaf spring 

couplings 12E attached to the diametrically opposed sides of 
the center ?ange portion 12A1 of the de?ector holder 
member 12A. Note that in FIG. 6, only’ one coupling 12E 
is shoWn. The couplings 12E are each composed of a 
securing coupling portion 12E1 Which is secured to the 
center ?ange portion 12A1 and a detachable coupling por 
tion 12E2 Which is detachably attached to the securing 
coupling portion 12E1. 
The composite leaf spring body (elastic member) 22 is 

connected to each coupling 12E. The composite leaf spring 
body 22 is composed of four leaf spring elements 22A in the 
illustrated embodiment. As can be seen in FIG. 7, a generally 
H-shaped plate is provided With a slit 24 Which splits the 
plate into tWo identical halves Which are interconnected at 
their one end, so that a pair of leaf spring elements 22A are 
formed. TWo of the generally H-shaped plates are assembled 
in such a Way that the plates lie in orthogonal planes and the 
slits are inserted into one another. Consequently, the com 
posite leaf spring body (elastic member) 22 as shoWn in FIG. 
8 in Which the four leaf spring elements 22A are spaced at 
an equi-angular distance of 90 degrees about the longitudi 
nal aXis of the slits 24 can be obtained. 

As can be seen in FIG. 5, a second leaf spring coupling 26 
is provided on the end of the ?rst leaf spring coupling 12E 
aWay from the prism holder 12. The second leaf spring 
coupling 26 is composed of a securing coupling portion 261 
Which is secured to the frame portion 10B of the base 
member and a detachable coupling portion 262 Which is 
detachably attached to the securing coupling portion 261. 
The second leaf spring coupling 26 is substantially the same 
as the ?rst leaf spring coupling 12E eXcept for the point that 
the securing coupling portion 261 is integrally connected to 
a mounting block piece 28 having a through hole. 
As shoWn in FIG. 8, the securing coupling portion 261 is 

made of a short tubular shaft 26A Which protrudes from the 
mounting block piece 28 and Which is provided With four 
projections 26B projecting from the free end of the tubular 
shaft 26A. The four projections 26B are circumferentially 
spaced from one another at an equi-angular distance of 90 
degrees about the center aXis of the tubular shaft 26A. Each 
of the projections 26B has a segmental cross sectional shape, 
as can be seen in FIG. 8. The shaft portion 26A is provided 
on the peripheral surface thereof With a pair of ?at surface 








